Inhibitory role of oxytocin on TNFα expression assessed in vitro and in vivo.
Oxytocin administration to diet-induced obese (DIO) rodents, monkeys and humans decreases body weight and fat mass with concomitant improvements in glucose metabolism. Moreover, several studies show an immunomodulatory role of oxytocin in a number of settings (such as atherosclerosis, injury, sepsis). This study aims to shed some light on the effects of oxytocin on macrophage polarization and cytokine production, as well as its possible impact on these parameters in adipose tissue in DIO mice with impaired glucose metabolism. Mouse bone marrow cells were differentiated into macrophages and treated with oxytocin. Macrophage proliferation, cytokine secretion and macrophage populations were determined. For experiments in vivo, DIO mice were treated with oxytocin for 2 weeks. Body weight and composition and glucose tolerance were subsequently followed. At the end of treatment, adipose tissue macrophage populations, plasma cytokine levels and cytokine expression in adipose tissue were determined. In bone marrow-derived macrophages, oxytocin induced an anti-inflammatory phenotype (decreased M1/M2 ratio). In M1-derived macrophages, oxytocin decreased TNFα secretion, with no effects on the other cytokines tested nor any effect on cytokine secretion by M2-derived macrophages. Oxytocin treatment in DIO mice in vivo led to decreased body weight accompanied by an improvement in glucose tolerance, with no changes in plasma cytokine levels. In adipose tissue, oxytocin decreased Tnfα expression without modifying the M1/M2 macrophage ratio. Oxytocin treatment decreases TNFα production both in vitro (in bone marrow-derived macrophages) and in vivo (in epididymal adipose tissue) in DIO mice. This effect may also be contributory to the observed improvement in glucose metabolism.